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DETAILED ACTION 
Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

2. Claims 1, 3, 9, 10, 12, and 18 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Yamaguro et al (US Patent 5,441 ,401 ). 

Applicant claims a method of treating the NO x emissions from a diesel engine 
having a main fuel line that carries diesel fuel to the engine and a main exhaust line that 
carries exhaust from the engine, the method comprising the steps of: mixing a portion of 
diesel fuel from the main fuel line with air; receiving the mixed portion of diesel fuel and 
air into a partial oxidation unit; using the partial oxidation unit to partially oxidize the 
portion of diesel fuel into a gas mixture containing hydrogen; delivering the gas mixture 
to the main exhaust line; placing a hydrogen selective catalytic reduction unit in line on 
the main exhaust line, such that the hydrogen selective unit receives the exhaust and 
the gas mixture; and using the hydrogen selective catalytic reduction unit to convert the 
nitrogen oxides emissions into nitrogen. 

Yamaguro et al. discloses an apparatus for decreasing nitrogen oxides in a 
combustion device, wherein the exhaust gas is discharged as a result of continuous 
combustion with hydrogen gas so that the nitrogen oxides can be removed by a 
catalytic reduction reaction with the purifying catalyst. The amount of hydrogen gas 
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supplied need only be enough to reduce the nitrogen oxide content in the exhaust gas. 
The hydrogen gas is obtained by modification of fuel water vapor and by a partial 
combustion process (col. 3, lines 20-39). Yamaguro et al. continues to disclose a partial 
oxidation unit (shift converter) operable to receive a portion of the fuel from the main 
fuel line to partially oxidize the fuel to produce a gas mixture containing hydrogen, and 
to deliver the gas mixture to the main exhaust line. Furthermore, a hydrogen selective 
catalytic reduction unit 5, located in-line on the main exhaust line, and downstream of 
the partial oxidation unit uses the hydrogen to continuously convert the NO x emissions 
in the exhaust line to nitrogen (col. 5, lines 21-57). 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

5. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
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the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

6. Claims 2, 6, 1 1 and 15 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Yamaguro et al. (US Patent 5,441 ,401 ) in view of Manohar et al. (US 
Patent 6,145,501). 

Applicant claims with respect to claims 2, 6, 11 and 15, wherein the partial 
oxidation unit is comprised of a non-stoichiometric burner. The teachings of Yamaguro 
et al. have been discussed with respect to claims 1,3,9,10,12, and 1 8, but the 
reference does not teach wherein the partial oxidation unit is comprised of a non- 
stoichiometric burner. 

However, Manohar et al. teaches a burner system having a catalyst body that 
supports a partial oxidation catalyst operative to catalyze the fuel in the primary air/fuel 
mixture to intermediate combustion species, such as hydrogen, thereby reducing 
emissions such as nitrogen oxides (see abstract). 

Therefore, it would have been obvious to one of ordinary skill in the art to modify 
the teachings of Yamaguro et al., by using a non-stoichiometric burner as the partial 
oxidation unit in a process for reducing nitrogen oxides using hydrogen, because 
Manohar et al. teaches a process for reducing nitrogen oxides using hydrogen by partial 
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oxidation, wherein the partial oxidation unit is comprised of a burner. Such modification 
would have been obvious to one of ordinary skill in the art, because one of ordinary skill 
in the art would have expected a process for reducing nitrogen oxides using hydrogen 
wherein the process is conducted by partial oxidation as taught by Manohar et al., to be 
similarly useful and applicable to a process for the partial oxidation catalytic operation 
for the reduction of nitrogen oxides in gas emissions. 

7. Claims 4, 5, 8, 13, 14, and 17 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Yamaguro et al. (US Patent 5,441 ,401 ) in view of Yokota et al. (US 
Patent 5,543,124). 

Applicant claims with respect to claims 4, 5, 8, 13, 14, and 17, wherein the partial 
oxidation unit is a nickel-based catalyst, a rhodium-based catalyst, and wherein the 
hydrogen selective catalytic reduction unit is platinum-based. The teachings of 
Yamaguro et al. have been discussed with respect to claims 1, 3, 9, 10, 12, and 18, but 
the reference does not teach wherein the partial oxidation unit is comprised of a nickel- 
based catalyst, a rhodium-based catalyst, and wherein the hydrogen selective catalytic 
reduction unit is platinum-based. 

However, Yokota teaches providing a partial oxidation unit including catalyst, 
such as nickel and rhodium (co. 7, lines 12-17) and a reduction unit having a catalyst, 
such as platinum (col. 6, lines 13-19). 

Therefore, it would have been obvious to one of ordinary skill in the art to modify 
the teachings of Yamaguro et al. in view of Yokota et al., by having a partial oxidation 
unit having a nickel-based catalyst, a rhodium-based catalyst, and wherein the 
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hydrogen selective catalytic reduction unit is platinum-based, because Yokota teaches 
providing a partial oxidation unit including catalyst, such as nickel and rhodium (co. 7, 
lines 12-17) and a reduction unit having a catalyst, such as platinum (col. 6, lines 13- 
19). Such modification would have been obvious to one of ordinary skill in the art, 
because one of ordinary skill in the art, would have expected a process for partial 
oxidation as taught by Yokota et al., to be similarly useful and applicable to a process 
for partial oxidation as taught by Yamaguro et al. 

8. Claims 7 and 16 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Yamaguro et al. (US Patent 5,441 ,401) in view of Murphy et al. (US Patent 6,122,909). 

Applicant claims with respect to claims 7 and 16, wherein the hydrogen selective 
catalytic reduction unit is ruthenium based, which is not disclosed by Yamaguro et al. 

However, Murphy et al. teaches providing a reduction unit having a catalyst, such 
as platinum and ruthenium for treating exhaust gases (col. 9, lines 12-17). 

Therefore, it would have been obvious to one of ordinary skill in the art to modify 
the teachings of Yamaguro et al., by utilizing a hydrogen selective catalytic reduction 
having a ruthenium base, since Murphy et al. teaches providing a reduction unit having 
a catalyst, such as platinum and ruthenium for treating exhaust gases. Such 
modification would have been obvious to one of ordinary skill in the art, because one of 
ordinary skill in the art, would have expected a process for treating exhaust gases as 
taught by Murphy et al., to be similarly useful to a process for treating exhaust gases as 
taught by Yamaguro et al., wherein both references utilize oxidation and reduction 
reactions, using hydrogen to treat the exhaust gas. 
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Conclusion 



9. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jonas N. Strickland whose telephone number is 571- 
272-1359. The examiner can normally be reached on M-TH, 7:30-5:00, off 1st Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Stanley Silverman can be reached on 571-272-1358. The fax phone 
number for the organization where this application or proceeding is assigned is 703- 
872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). / / 




Jonas N. Strickland 
February 16, 2005 




